Altered protein kinase C activation associated with rat embryonic dysmorphogenesis.
It has been suggested that protein kinase C (PKC) is involved in the etiology of diabetic complications. The aim of the present study was to investigate the putative involvement of different PKC isoforms (alpha, beta1, beta 2, gamma, delta, epsilon, and zeta) in the embryopathy of diabetic rat pregnancy. Embryos were collected from normal and diabetic rats and assayed for PKC activity, PKC mRNA levels, and PKC protein distribution on gestational d 10 and 11. Embryos of diabetic rats showed markers of increased activity of PKC-alpha, PKC-beta1, PKC-gamma, PKC-delta, and PKC-zeta compared with embryos of normal rats on d 10. In addition, the malformed embryos had further increased PKC-gamma, and PKC-delta activity markers compared with nonmalformed embryos of diabetic rats on gestational d 10. In contrast, maternal diabetes caused only two alterations in PKC activity markers on gestational d 11, i.e. both PKC-alpha and PKC-zeta were decreased in embryos of diabetic rats. We found increased mRNA levels of PKC-beta 1 and PKC-zeta on d 10 in embryos of diabetic rats and decreased mRNA levels of PKC-gamma on d 11 in embryos of diabetic rats. Malformed embryos from diabetic rats showed increased distribution of PKC-beta 1 and PKC-beta 2 protein in the tissue compared with nonmalformed embryos from diabetic rats and embryos from normal rats. We conclude that diabetic rat embryopathy may be associated with increased activity and enhanced tissue distribution of several PKC isoforms in early organogenesis.